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PCL (i h »J -fe^^-PEI :D0PE (0.65:1, ^e;Ht, *"'Jxf l/> 
S > # « : 600 ) £ ^ "T o PlEfttz DMRIE:D0PE(1:1, ^ ;b Jt K 
DOTAPrDOPEUil.^l/fct) £^ Us C0S-1 £ ffl l> 0 * It. ~7u y 

h'±©'«i'«t±±SD S^i"o 

ei 3 (is u >8iHcDafe^^^i3a(S"r^»%^t>-rET*feao ei*s 

DOPE-PCL li h U t -5^;i/-PEI : DOPE (0.65 : 1 , ^ ;Ht ) *mt. eggPC-PCL 
fcfc MJ -fe^-^-PEI: eggPC ( 0.65:1, ^;i/Jt) S^t. 

EI4(ix #2gB3<£> U tfV — A # $b £ ti 7* -5 * ^ K&^#«gE££;?. 
fcR$c7)*ffll&St$ £ ItotiT & &o El*s PCL (i h U -fe ^;i/-PEI:D0PE 
(0.65:1, ^E;Hts PE1 ft^m. 600) S^t. $ffl J9^ i^: C0S-1 £ ffl ^ » i; 

EI5l±s t^^CDU^V — A (DMRIE)©^3f4^ 7s ^ K^-^i^O 

ift&£&*fcB£©Jffflte«t4£*fo-f El*. DMRIE lipo. li 

DMRIE:D0PE( 1 : 1, ^ ;ui:b) Sf>f. iffflfl&fcfc C0S-1 fcffl^fco * s #7*^ 
7±gP©#^5(±±SD CD + ffliJ £ ^ -f o 

E16&s ££3fc© U V- A (D0TAP)<D#3te^ feliT"^ 7 3- K&^ffc© 
if J^££;L£l£©^BSltt££^:bi-E]T"&3o D0TAP lipo.fct 

D0TAP:DOPE(l:l,^E ;i/tt) S^to «te C0S-1 £flH>fc«, * fcs #7*^ 
7±S5(D#^y:±SD cD + ffiiJ^^-To 

El 7 lis 600 cd* U ^ u W 5 >£mf£^*4i: LfcT;u*;i/ 

fb#ii£Mtf 'Jxf l/>^ * ><D«f at *^-To 

El 8 fcfc N 1 , 800 0^'Jxfl/>'f ^ > * fcB$8JI#4i: LtzTJl* 

El T- ifc Z> o 
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mi 2 it, t )i^r jvitmmm^^^ ^ xD^m,^- h ( 1 ) £^-r® 

~V <&> o 

11 3ii, 7 )i*)ntmm%ix^^ ^ ><D&tiu\s— h (2) 

~n <fo ^t> o 

121 1 4 te N r )i<*)Htm.m%!7s ^ ><Z)^Efc;i/ — h (3) S^-TIH 
t- £> £ o 

II 5tt, r;i/^;Kbffifi^^^;i/ ^ >©^r£^— b (4) 

t -2> o 

Ffr H6 © ^ U U W 5. > (#^fi600, fSfiS^^^" ^ > SP-006, fcfc 
iC#ttB*:tt«ISS) 2 g £ 100ml <D^@7kT* i&P L, #®#^ S 500 

)V 8,400 SOT, 2-3kg/cm 2 (7)^^M^Ts 1000ml ©j^gzKT K^ttifl 
^lTofc„ ^tt%S^V^fclE^a3a«LaJ« (**J 20-30ml) 
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20ml cd^dd*;1/AcK lg (DffiMtf 'Jxf U>^f 5. X^^S 600) £ 
1.62g £>-te^;i> 7D7^f K £yg-£ L (^EJI/ttx 1:2 K lmlO h 'Jxf 
;b7 * > £«P Ulg^ -yrfeo ft^T*> 1000 OlS^MilM 

^*S^i'J# L tz -fe ^ ;Hb U ' x. 1/ > ^ > © JR^ (4 70 . 4%tr & o „ -fe 

^ ;Hb# u x?- u > 5. >©-fe Al&fcfc nmr -etfcttf u it oBP *> * 

1.3ppm tt3fi<D-fe 2.5-3.5ppm M3S©^ 'J x^ U W ^ >C7D 

h >ib(4 1 ^-^©^ «Jji5 L U>-r^> iz-\z^-)l& 3 £)• ^ A 5 &p -a ITU^ 
ut^J^Ltc £rf£ L * U x ^ b > -Y < >^il l:^to 

[flMtf'J3] 'J V — ACDSIS!* 

U V — A £ n £t f & #> 1Z s ^ #> lOmM -te ^ ;Mb tf? U x ^ 1/ > -r 5. 
>©^dd*;1/A }gr# i: 10mM ^tl/*^ ^*^77f ^ $ J —JV 
7 K > (DOPE, B**§fti1*5££?*i:8!0 © ^DD*jl/A^%iSLf;, 

m^tzmmmmiz-t *-;nb* g x^ w s wdope=o.65/i (^;nt) 

h L fee 3 (Dmn* 1- 7 ^ ^ 3 CJR t) £ p D *J\s A (3 ?gfS? L tz'&, 

f^SSLfco i©JHR7^;i/A%KH^T"C lRfilft*L/fca, ImM *£M 
t % 5 J; ^ (; DMEM (^7 3 BRL # S£ ) T* zk#0 L «> ■£ © & . SfeM * 
3 \a\mK)MLs V * V — A^;USV-^r- 7r 10 # F^jg ^ Sil L 

y ^ 'J7f J^^y7DfJl'-3-y^f^t h' D^yxf ^7>t-7 
A 7d * K (DMRIE)£fcte l> 2-y^l/^"^^^y-3- ( h U^?-^7 
>^Ex;T) 7uM> (D0TAP)>&ffl^T±l3i:|p)^tc >J * V — A £f#£ 0 
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[nfi&M4] 7*^7 X K DNA/ 'J tfV-A it 

7^7 ^ K DNA pEGFP-Cl (7 p->^ >v 7*tM) £ffil^fco £ o 7* 
5 7 5. h* (±x — ^itfe^ 1 hit GFP(green fluorescent protein)^ 

n-Kiti^fcfe, ^©^ifE^ gfp cDmyt&m.*m%.-r z z t 
ftitn. 7^7^ k ^^MBTHiii. ^-fb-b v A^-mmmzim 

^frmrmmis, TE M?£ (pH 7.5)tC 2/zg/ml ©igjgTi&JS? Lfco 7* 
7 7 U' DNA it £ — ^[ tc: L . 1 . 5ml ^ <y ^ > K 7 ^ a. — 7* iz t D . =& 
tb^<Z) lmM 'J V — A jg^^^sin U 100/zl & 3 ct -5 DMEM £ x. . 
ifit 20 ^ >^ra^->3>lt 0 

mi^'j 5 ] mB^mx 

COS-l *fflJJS£ 1X10 5 cells/^ v iy^-X- 35mm ^ v ^ ^ tc}t#.37°(\ 
5%C0 2 ?££TT-?£t£§i Lfeo DMEM T; 2@#fc#Lfc^ lltfc U * V 

-a/7^7= k dna m-^-^^ skmmmfiucD dmem t#ir ^ mm 250 

/zl ^ & & J; -5 Id in Si L$fflJ§&tc^An Ltz 0 mtofe, 37°C, 5%C0 2 cd=£# 
TT3KfKW>^ri^ — i/a>bfco3«fiaSfex U * V — A / 7 5> 7 ^ K 
DNA}£-£-£M§^£P&£ L^lM**^© DMEMT 2 !U^^ftaO%FBS-DMEM 
2ml £ in x. T 48 R$ F^lgH L o 

2»AMf5^ISJa (GFP)©^fi 

±ia© 48 mr^tsn LtzM%&(Dt%mm*v&%ihmmmi}\icD dmem t- 2 0 
i%©?ug-e Tritonxioo mmzmam, MUX 30 # 

7^^l-7(i^ L 3000rpm "C 10 LtzoMB^^MAit Ex 493nnu 

Em 510nm © ^ ft^Jt $J £ (c £ o o - (D^m £ El 2 ic m T <> *$gBJ§©M 

^tzm^&ttmo DMRIE , DOTAP hb-<T 2 jg^ 
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±^#> O tz o 

%ffi,m 3 T DOPE CD^t) D £ It 3fc © * 7 t f - *J )Vn >J XeggPC) 

fe„ |H3t^^^^Lfeo BI3* k ?)t>*»*«fc-5t:s eggPC£ffl^fc*§^ 
DOPE tC3a^Lfcifi^^^ii*^ Lfeo 

[1«0iJ8] MSt£©*&f* 

COS-1 iM& 24 ^x;V7"l/-h (3-- >y*±i£)£ 1 ry ^)l&tz t> 
lml -T -DM »Dbs 37°C. 5%C0 2 #STT"-i!feig*Ln>7;i/x> hi:L 

o DMEM T ^ ^ A- £ 2 [H #fcyi^. IIU:77X; h* DNA/ D V - A 
£-f£v£?&£#^ &^J^T 1 t> i^fet t> 200^1 "f o^sJ!]Q Lfco^Q^. 
37°C N 5%C0 2 #ffiTT 3 BtP^-f >^r^^-^> s > bfeo £ ^ »1H 
T DMEM CD ^- s U V — A i§ © ^ £ o t> T & m $t ft o tz 0 

Ml B£ M t$ o <^ X (i 7 "7 v — ;b — ( alamerBlue . Biosource 
International tt, iA^(ie«i?tt^^tt) ^ffl^t'frofco £ -f \ 

^ ft^n©^ > ^;i/vg?& £ tz t> i&s^^fln© dmem 

200/zl *5 J:U-5^#IR Lfe v-^;i/-?gf*«r 50/zl -f ^ vi5s L £: o 
^JjO&s 37°C, 5%C0 2 §STt liff B H>^a^-y3>bto 1B$P^ 
x;i/©v£r#£ 1.5ml ^ ^ ^> K;i/7f i-^tc t D s 750// 1 (D 
PBS(-)£flD;LT lml b N Ex 535nnk Em 583nm (D^Lft^^-Mfe* tf o fc c 
^©*g^*H 4, 11 5 N HI 6 C^to #^BJ5©*lJM£ffl ^fcit^rtcli, 
'J /J* V — A ffl V ^ -q {; jrt^T^ t^^^©W^^^r^(3^^ 
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>\ pei (6). Ib-^is lb£r^£ P6) tcr;i/3-;bS£#r fc \cmx bfe 
(E3 7 , El 8 ) 0 

fb£r^£ P6D20.3 {T )V*)\sitm. 20.3%) ©-£rf&: 

#iJ:n^-uW£> N PEI (6)5.0g £^ * ^ — ^ 20ml t»» Ls 5 s 5/ 
;i/ 7 D 7 -f H 3.69g (3.45ml) £ «Q> o < t) £ L o ^i?t 7 □ — > H 
4** Uft# .75°C-Z?£Jfc&*. 8^^, TLC l:tf vil'T'DY-f K© 
^**fitE-LT^fift*»T Lfco ^@tK* 150ml in 

(amicon YM1)C «t D mm. 7 'J -X K ^ lc <fc D 7k£l&i£ Lt U V- 
£f#fco HZ* 42.2%; »H NMR (CDC1 3 ) $ : 0.85 (9H,t,CH 3 -), 1.30 
(36H,m,decyl © CH 2 ), 2.70 ( 54H,br, -C 2 H< -N- ) , 3.20 (14H,m,-NH-) 
6 : 0.85 h 2.70 © 7° D h > tt if h =r v )l ~& * 5 20 . 3% 9 A £ ft T ^ £ d 

fb£-% 3 ©i^ 

{b-£r$j£, P6L18.4 (7;i/*JKb* 18.4% )©1^£& : 

PEI (6)2. Og £:r-^ y -;b 10ml CiSPU ^ £ U ;U 7* P v -Y K 1.66g 
(1.60ml) £«S>o < D Lfco d-s L * #6 75°CT* 

£js&£ -y-s 8 o#Rg& N tlc ctf >>;^*d7 ^ k fits utters 

l&TLfco at:, sSStK* 150ml Sax. s PK^ 5 5! ( amicon YM1 ) £ £ t> 
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mm, 7U-XF7^tJ; D7k£P&ife LT** U T-£*#fcoUX^ 68.4% ; 
1 H NMR (D 2 0) 8 : 0.80 (8H,t,CH 3 -), 1.20(46H,m, lauryl © CH 2 ) ,2.60 
(54H,br,-C 2 H< -N-) 8 : 0.80 t 2.60 © 7 P h > Jt#» h =? tf V 

-fb-^^l 4 

<t£r^£, P6M18.8 (7;i/Jp;Hbg 18.8% )<D-£rfi£ : 

PEI (6) 5.0g J — ;i/ 20ml tcjgfl? L> 5. 'J^f Jb^DV-f K 

4.63g (4.97ml) *<9>o<t)^^finLfco 7 D - , If £ 

75°CT:S/&£ -y-s 8 TLC tX ^ U *^;i/7'P KCD#§^£fi£fS 

UT-^-fiJo^^T L o & t- v ^ S tK ^ 150ml flD X. . (amicon YM1) 

(3 £ t> #IS£ v 7 'J - X H 7 ^ t i D 7X ^ i 5fe 1 1 U t - $ fc o JtX^ 
54.8%: 1 H NMR (CDC1 3 ) (5 : 0.90 (8H,t,CH 3 -), 1. 30 (55H,m, myristyl 
<D CH 2 ), 2.70 (55H, br, -C 2 H«-N-), 3.55 (20H,m,-NH-) 8 :0.90 t 
2.70 CD7D h>ht*f. ^ 'JTxf lS.8%mA£tiT\,^Z>^t$:W 



itetyoZ, P6C17.5 ( 7)1 *)Htm 17.5% ) : 

PEI (6) 1.28g £ :x * / — )V 10ml tc?38?L. Hz ^ )l 7* n v K 1.30g 
(1.30ml) £t$o < t> tmM L o £ L & ifi £ 75°CT* 

JRj5&£-t*\ 8«fH^s TLC l:t-tf^7'D?^ K©$8fc*8tK LT^f&S 
t fco ^^7X<& 150ml SPX-x fig$*3S§ (amicon YMl)tc «fc DM 

82.6% ; 1 H NMR(CDC1 3 ) 8 : 0.88 (8H,t,CH 3 -) , 1.25 (60H,m, cetyl <D 
CH 2 ), 2.70 (44H,br,-C 2 H 4 -N-), 3. 90(8H,m, -NH-) 8 :0.88 t 2.70© 
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7v h>ht^^-fe^;i/S/b s 17.5%#A£ tiX & Z £ b 7c o 

ib&W) 6 (D&$L 

ib&VOg,, P6C24.5 (T)\y 24.5% ) CD^fig : 

PEI(6)1.0g i£x^;^ 10ml (c^g^Us -fe ^ ;i/ n >C K 1.02g 
(1.02ml) < t) h^SjD Lfeo g|7 o- N fj£#£ L& # 75°CT" 

SjJ^t, 8 I^RS^s TLC tttf^7"D?^ F £;5ig£ LT 

JSSTLfco&fcs ^StK£ 150ml Jli, IE** 5 M ( amicon YM1 ) lz <fc t) *§ 
g£ x 7'J-XK7-f CiD*4K5*tT* 'J^-^ffc. JR^s 85. 5% ; 1 
H NMR (CDC1 3 ) 6 : 0.88 ( 10H, t,CH 3 - ) , 1.25 (75H,m,cetyl (D CH 2 ), 2.65 
(45H,br,-C 2 H 4 -N-), 4.88 (22H,m, -NH-) <5 : 0.88 h 2.65 © 7° n h > 

it* 1 £ -b fii/»A s 24.5%#a^ nx ^ * z t*mm u feo 

ih&ltoZx, P6S21.1 ( 7 21.1% ) 

PEI(6)5.0g £ 3i * y — ;i/ 20ml (Cvg/Wb.^^T 'J^7D7^ K 5.57g 
(5.71ml) < D hv^D Lfeo il7 n— N b & # 5> 75°CT" 

£ Hi\ 8I^SI^s TLCCT7xt7'J;1/7'dv^ KOi*4HBLT^ 
fi&S^TLfc. MSzk£ 150ml An^s PR^3i® ( amicon YM1 ) lc <fc 

86. 0% ; 1 H NMR(CDC1 3 ) (5 : 0. 90 ( 9H, t, CH 3 - ) , 1 . 30( 74H, m, steary 1 CO 
CH 2 ), 2.70 (57H,br,-C 2 H 4 -N-), 3.70(17H,m,-NH-) 6 : 0.90 t 2.70© 
yu h > ttfr h 7 =r T 'J 21. 1%#A£ tlX U £ 3 h SStKLfco 

<t&®)&, P6S11.3 (TVU^HbSE 11.3%) ©£r£& : 

9943752A1J_> 
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PEI (6) 5.0g £:c # 7 -;U 2 0ml tC^^U. 7r 7 'J i^D"?^ h* 
2.78g (2.85ml) § «0> o < D tmuLtzo i|7 L & # h 

75"CT?S/iB$-&s 8 8^^. TLC £ T 7. 5^ T 7 U ;i/ 7" D v ^ K©vi^*fitsS 
LT^^^I^T Uf:oi*t^ MStK% 150ml »D^> IS^5 5S (amicon YM1 ) 
laDIIS, 7 if— X K V t «fc t) 7k & i&fc * L T * l> v - * » tz o UK * 
53.3%; ] H NMR(CDC1 3 ) (5 :0.90 (5H,t,CH 3 -), 1.25 (35H,m, stearyl 
CO CH 2 ), 2.60 (56H,br,-C 2 H 4 -N-), <5 : 0. 90 t 2. 60 CO X p h >J:t7> h 
X^T 'J 11.3%#A^tlT VN-i) Z. t zmmLtzo 

mrniz^ m 1,800 (mFn&x.^ < > sp-ois s ^sc^ib^m^) 

^ijxf l/>^> (PEI (18)*:B&ffc) (cetyl, C=16) 

AU mxmcom^ £ 2 MC0ik€;W)*€i$L Vtzo 

it-Sty) 9 (7)£-jj£ 

lb£^£ ,P18C12.3 (7*;i/*;HbJ£ 12.3% )cD£rf& 

PEI (6)1.50g 5> J — ;i/ 10ml tz?§#Pl^ K 0.87g 

(0.87ml) £«a>^ < b £^2)0 L£o 1^7 D - N Ufc# £ 75°CT' 

£lfc£-t*\ 8 ftRSgU TLC CT-bf ;V7DT^ K CD#j ffe * fitfS L T % 
HTLfeo m ® 7k & 150ml JH;U (amicon YM1) £ «fc t> 

ffiSL 7 >J -X h'7^iat) TKfcl&afc Lt t' U ifc* 84.0% ; 

'H NMR(CDC1 3 ) <S : 0.88 ( 15H, t,CH 3 -), 1.25 ( 1 17H, m, cetyl CO CH 2 ), 
2.70(170H,br,-C 2 H< -N-), 3 . 70( 23H, m, -NH-) 6 : 0.88 t 2.70 CD Xd h 
>tb*»c»-te^;i/aSA J 12.3%2»A£ftT ^ & d fc&flt^Lfco 

ib-^^ i o co-sm 

it^ty}^, P18C20.6 ( T)l*)HtmZ0.G%) CO^ffc 

. 9943752A 



WO 99/43752 



27 



'CT/JP99/00954 



PEI (6)1. Og £3L^y-;u 10ml tjg»U s -tr )l> 7 u ^ J K 1.19g 
(1.19ml) £«3>o < 9 Lfco 7 D— , BS#£ 75°CT* 

EJfo£i*\ 8 NfS^s TLC Ct-l!f;i/7D7^ h* fit S Lt^^ 

HTLfeo 3&Szk£ 150ml in As Rg^5 31 (amiconYMl)(Ccfc DM 

84 N 7 U — X b* ^ ^ £ £ D 7K £ L T l> v - £ o 92. 8% ; 1 

H NMR(CDC1 3 ) 6 : 0.88 (26H,t,CH & -), 1 . 25(207H,m, cetyl © CH 2 ), 2.70 
(155H, br,-C 2 H 4 -N-), 5. 15(44H,m, -NH-) 6 : 0. 88 i: 2 . 70 © 7° □ h > 
J£fr£ -fe^;i/S* s 20.6%*|A£tiT U£ - h^fitl&Lfco 

[ni&^j in x h y ?mm<Dmm 

7^3a(CH^MLfeo zKT'^flS? bHV^-fb-^^tt 50°CT- 15-30 #/ra#K pH 91 

7o — 7Uj@W& (BRONSON*±. 20 Dutycycle, 5#) fjaiLfe. 
^•rOJrtU7-iiliIi(;7^l/^- (DISMIC-25cs. Cellulose 
acetate, 0.2/zm, ADVANTEC T0Y0)T* «3B L o 

^r-^ u 7" — ^^©ajSttT 5: > - h o y yot^/iS L fee IP*>> 
a-;?* 600 CD* iJx5 L U>^ ^>6Difjgfct^y^-©#^m£43i:Ls 
43mg/ml £ lOOmM ( lOOnmol/// 1) CDR§m?t ^ i: U fc o — #s T^l/* 

tui^ij 12] 77* * F-mrnvmrnm 

P h v#*--tr (LacZ)'itfE^ (pCMVbeta(Clontech ft )fc ft * 
T 5 ) * 7? X * h* pCAGGS (Hum Gene Ther. 1998; 9:1701-7 ) (cffA 
777; h* pCAG-LZ15 £$t^Lfco I©777; h* CD 7 h y ^7 jgft 
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(5mg DNA/ml TE ) £ IfflflStglt ffl l&ifeCD D-MEM (GIBCOBRL ttSSJ )T#IR L 58 
Hg DNA/ml CD DNA gfH^SLfe, l//g DNA © ft «^ ^ ;b ^ fi 3nmoK 
58// g DNA CD^ft^r^Ufctt 58// g x 3n mol=174 nmol t L 7c o 

[^JStfiJ 1 3 ] WU 7-}gr$CDH^& 

H/P (N:*t'J7-©-hD ^VOPIt^^Mi/P : DNA CD 'J 

ftm^r^^^cDtb) # 18 ith^SioHte^J 1 1 CD* h y 

D-MEM Trl^lfco 

[H«60Q14] DNMft£-#©Jfcfifc?S 

1.5ml J- y ^> ni/7f a- ^lcHJt60!l 1 2 CD DNAjgifc 100// 1 £ A*X, 

13 <d* * «j mm ioo/zi yoiti< ^;if * z xx- 

m&&. ^.U~C 30^W±SiLs DNAi££-{fc (N/P=18^S) 

tzo d CD^^ttata^^A (DNA CDh7>77i^->3>) CDiSfuiZ^T 

[miMM l 5 3 t Mff^ijfflJj&^CD in vitro iIf£^#A 

DNA (DMfc^mX 18 P#P^hu{C t b -iSiffflflScD Hep G2 £ 24-^ i;i/r 

4 v iyzLiz 3o 5 ooo amatt/-> <fc o k ufceSHE^aiAttffiF 

fclfflflSfc MEM T* 2 [§l$fcj*Lfco H«'J 6 CD DNA 1ft £ <* }g ft £ 
290ngDNA/200/zl/-> x ;b £ & & «fc 9 MEM & «fc l>* Jfil ?Jg ft* iJU ( 50%FBS) MEM 
T-#$? L ci ©jIfc^#Aigft£M 200//l/«i7 x >b h & 5 j; -5 Jn x. • 
5%&&#*Jg*»-C 37°CT- 3 S^l^lis A * # * Jfil 

« (10%FBS)£^& MEM igjfeT* 2 ID&^x & T- Ir] t& ife £ lml/-7 x;u t 
XoMpLT 5%&i&X7st$&%T' 37°CT 48 l$ P^tgH L o #83© 
Lipof ectAMINE (GIBC0BRL, 2mg/ml)(± DNA : Lipof ectAMINE=290/z g : 1// 

. 99437 52A1_I_> 
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g (Ditmr OPTI-MEM J&tfc(GIBCOBRL)-C DNA £ Jfcfifc £ 131 fi<D DNA 

[^Sifi^J 16] Lac Z r£&CD8WJ£ 

HSfctfiJ 1 4 ©«IJia©1£ife£l»&; D-PBS(-)(Bffi£#)B^ffl2£ffi) T- 2 

^iS^^g (UR-20P. h^-iltti^ Power 10)Ti- 5 #P^MJ1 LT 
*fflB&£i&i|i bfeo 3 <D*fflflS}38«£ £ 0.5ml :c y ^ > 

^-^{Z^L, is<l> (l,200rpnu 3 ^S) L fc_t*I £ LacZ rSt£<D$J 

LacZ fe&comfe& TROPIX, lnc*±CD:TD h D — )V Iz ^ o tz o &*(DM 
fc^^AHifcii h ij 7'J ^— h (triplicate) TMt ^ LacZ r£t$ i±i§I 
£ (mg)/$]£0#P^(l #Fb1 ) ^ D light unit±SD T-^^ L feo *ffl 

flaMetiBCA-S (Pierce #) iaofc„ 

[^Mm 1 7 ] T ;^JHb^ttt; 'J 1/ > -f ^ >m^fo(D in vitro 

T ;b3-;Mb#i!£^*" U u W ^ >-DNAit£rf££>HepG2 mmizMT 
Z> LacZ iie^cD^^^tt^ lt$ 1 Ic^Lfco &4I (i Miil ± SD (n=3) 
*^1- 0 ^i L 1 600 CD** l Jif-l/>^ ^ > C7;i/^il/3S*iXt4 - ^ 
Tiifc^PM&ii&Ufco -te^S (C=16) £ 3 A L P6C24. 5 N 

P6C17.5 t DM CO MhW.£fo(DMfclr%ni±B. ; bn<. Lipof ectAMINE 

$zWk b tz V% & 10 fg W ± © ^ fit £ ttn U tz o 
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600 ifi 1,800 X bM^^iM&TFlstzo 

* i 







sexiest 




W 


LacZ (RLU/wg • sec) 






No serum 


50% Serum 


P6 


1 


998±277 


675±405 


P6D20.3 


2 


87,740±15,127 


485±21 6 


P6L18.4 


3 


343,267±3,449 


25,178±5,649 


P6M18.8 


4 


193,790±24,371 


307±135 


P6C17.5 


5 


-453,539 + 7,41 5 


446,556±50,168 


P6C24.5 


6 


458,970±24,796 


467,869±8,685 


P6S21.1 


7 


282,858±29,015 


168,580±1 8,461 


P6S11.3 


8 


196,244±17,181 


119,383±19034 


P18C12.3 


9 


217,607±7,083 


80,766±7,426 


P18C20.6 


10 


34,336±6,861 


28,585±4,520 


Lipofect AMINE 


113,637±48,504 


34,847±5,483 



P6C24.5 t DNA t CDtg.&i&OlMfcTft.m. £ U^V-At DNA CD^i%<fc 
(PCL) tttnistzo »J stf V — A«J*t± P6C24.5/D0PE (1:1, ^-M/Jt) t 

Lm&m&nmm 3 us* cfc a dna i^ci^siiiM 12-14 

Dfco M&IES^ ^8aM(*]J£M (BBMC, •fejl/^^rAXttN B 

^I^I2l:^to S*. PCL fcfc P6C24.5/D0PE (1 :1> ^;Ht)£^L> 
£fc<fili¥#Hi ±SD (n=3)4^t. PCL h DNA fe^ftOaSfc^ftSifcl:. ito 
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PC 

• 31 • 



i*#STT*I6?SAlf:Ks P6C24. 5 # ® t 13: 13: IbJ « N 

LipofectAMINE CD fa 10 {S^ VWfitr o fc« — 3& N Jfilfi T T* Afc^^t 

AtU, PCL t DNA&^ttCDfcfc^&SlfcJ:. P6C24.5 10f&W±. 
LipofectAMINE ©fa 200 iSiSlWfiT*fe o fco 

- H2 





(e q) 


LacZ(RLU/«g - sec) 




No serum 


50% Serum 


P6C24.5 


18eq 


214,053±72,524 


5,634±1,381 


PCL 


9eq 


192,369±24,775 


78.051 ±5,891 


LipofectAMINE 


j 20,628±1 1,680 


41±3 



m 9-10 izffs Lt-^^;b— h tcftiv m n tc^u/c 3 m<o 

-fb^^ 1 2 <D&f& (09) 

TR^^b^-hU^A (60%fcM«®$£k 0.462 g. 11.6 mmol) 
*J^7; H (160 ml) izWiMZS. zk^TlCT? 1 h^^^b>^>^ 
^ >^>* hvU-h (fc-^ 1 K 10.1 gs 10.5 mmol) <D it * ^;u* 
J^7; K (40ml) S**»TLfc. gfit* lMIItLfel, ?X^T 
3-[(tert-7*^;i/ f-;i/ v 'J fr)**c yl-l-^Dt/D^V (2.92 g, 
11.5 mmol) ^iiSTLfco KJfcift * ^fit 20 B3 L '& > zK 4> C & 

• ama'Lfco ai^y'jM^ ( 500 g ) ^^t*7A^7h^ 

^ 7 «f - fc: iM* % >-g£fi£ (2:1) T* i& it5 £ ftfc £ * #> 

) 99437 52A1 I > 
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X.itSty)2 (3.57 g) ££l£i<7)*&*fc UTi tzoMm 30%; 1 H NMR (CDC1 
3 ) 6: 0.024 (6H, s), 0.88 (9H, s), 1.65-1.78 (2H, m), 2.39 (3H, 
s), 2.41 (3H, s), 2.42 (3H, s), 2.44 (3H, s), 2.45 (3H, s), 3.10-3.45 
(18H, m), 3.58 (2H, t, J=6.0 Hz), 5.39 (1H, t, J=5.9 Hz), 7.23-7.38 
(10H, m), 7.65-7.83 (lOH, m ) . FAB MS m/z : 1132 [M+H] + . 

itStyl 1 3 (09) 

7km<b± h U £ A (60%ttffl»»ttK 0.0644 g, 1.61 mmol) £ ^ ^- 
l^ibA7; K (24 ml) {C^^^^, tc T <b^^ 1 2 (1.52g. 

1 . 34 mmol ) ©y/f ;^il/A7; h" (6ml) i^^iTLfeo iigT- 1 
BSH»#Lfc&. tK^T l-7*Dt^^^r*> (491 At K 1.61 mmol) 
«TLfe. S/&ft££^?ST- 6 B^HJ* L fz'&, zk * £C v± g . WK^-T- 

o ^ ^ * u * y ;u (35 g) $ffl^fc*7A^D7h^.7.7^-(:* 

1^ >-^lgm^-;u (3:1) T-Sm^nfc^iB*lltt)Ts ib&m 1 

3 (1.64 g) £ Sfe £: LTffeo UK^ 90% ; 'H NMR (CDC1 3 ) 6 : 

0.023 (6H, s), 0.80-0.95 (3H, ■), 0.88 (9H, s) , 1.10-1.35 (26H, m), 
1.42-1.55 (2H, m), 1.64-1.80 (2H, m), 2.40 (6H, s), 2.42 (6H, s), 
2.43 (3H, s), 3.03-3.11 (2H, m), 3.16-3.23 (2H, m), 3.25-3.45 (16H, 
m), 3.58 (2H, t, J=5.9Hz), 7.25-7.36 ( 10H, m), 7.71-7.86 (10H, m). 
FAB MS m/z : 1356 [M+H] + . 

it-Sty) 1 4 (DSb% (HI 9 ) 

it&ty) 12 (1.47 g, 1.30 mmol) & «t t>* l-7'DtFfA> (373 ju K 
1.56 mmol) h > it Sty] 1 3 CD 1% Efc ^ 13$ (C ft ft U fc£$J 14 (1.48 
g) ^fi6®U*i:lTl#feo iR^s 88% ; 1 H NMR (CDC1 3 ) 6 : 0.023 (6H, 

9943752A1J_> 
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s), 0.80-0.95 (3H, m), 0.88 (9H, s), 1.10-1.35 (18H, m), 1.41-1.58 
(2H, a), 1.65-1.80 (2H, m), 2.40 (6H, s), 2.41 (6H, s), 2.43 (3H, 
s), 3.03-3.11 (2H, m), 3.16-3.23 (2H, m), 3.25-3.45 (16H, m), 3.58 
(2H, t, J=5.9 Hz), 7.25-7.36 (10H, m), 7.71-7.81 (10H, m). FAB MS 
m/z : 1300 [M+H] + . 

1 5 (D&m, m 9 ) 
<b&<&3 1 2 (0.803 g N 0.709 mmol) *5 £ U 1-7' a ? $ > (147 p. 
K 0.851 mmol) h „ it^M 1 3 ©-^fifc i: H« fc:»fl; L * lb£>^ 1 5 
(0.730 g) * i:LTffco M 83% ; ,'H NMR (CDC1 3 ) 6 : 

0.023 (6H, s), 0.87 (3H, t, J=6.6 Hz), 0.88 (9H, s), 1.10-1.35 (10H, 
m), 1.45-1.57 (2H, m), 1.66-1.77 (2H, m), 2.40 (6H, s), 2.42 (6H, 
s), 2.43 (3H, s), 3.03-3.12 (2H, m), 3.15-3.24 (2H, m), 3.23-3.45 
(16H, m), 3.58 (2H, t, J=5.9 Hz), 7.26-7.35 (10H, m), 7.70-7.81 (10H, 
a). FAB MS m/z : 1244 [M+H] + . 

ib&Vl 1 6 CD^-gg (09) 

it^^} 1 3 (1.63 g, 1.20 mmol) ®rh7tFD77> (33 ml) jg 
Sft £ x ^ h =? -7=5- )V T > ^ - t> A 7 JV X 'J h'0r h 7 t K O 7 5 > ( 1M) 
i3r£ (1.44 mK 1.44 mmol) * £ T iT L fc o ISf 1.5P3lffl« 

Tk^t • t&m • ««; »e>nfe«at*'>'j*y;u 00 g) sm^fe* 7 

A^D7h^7 7^-t^(tfco >-@£S?^^;b (1:1) T-}gai£ 

*ifc#@£!ll#>T, SUB©4b£r^ (1.30 g) $6fe©i*HTlfto 
87% ; 1 H NMR (CDC1 3 ) 6 : 0.88 (3H, t, J=7.0Hz), 1. 15-1.34 (26H, 
m), 1.45-1.55 (2H, m), 1.74-1.84 (2H, m), 2.26 ( 1H, t, J=6.2 Hz, -OH), 
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2.405 (3H, s), 2.415 (3H, s), 2.422 (6H, s), 2.43 (3H, s), 3.02- 

3.10 (2H, m), 3.22 (2H, t, J=6.6 Hz), 3.25-3.46 (16H, m), 3.66-3.76 

(2H, ■), 7.26-7.35 ( 10H, m), 7.70-7.80 (10H, m). FAB MS m/z : 
1242[M+H] + . 

its® i 7 o&m (m 9 ) 

lb-Sty) 14 (1.47gs 1.13mmol) &&ZFt h =? 7* ^ )V 7 > ^ - f A 7 
)\s$r i) h'Cr h?t Fn77> (1M) feffi. (1.36 mk 1.36 mmol) h 

ttj^ -fb^^ i 6 (D-ea&tmmtzmft <b^«3 1 7 (1.21 g) * a 

fe©i*Htllfeo 91% ; 1 H NMR (CDC1 3 ) <5 : 0.88 (3H, t, 

J=7.0Hz), 1.16-1.35 (18H, m), 1.44-1.56 (2H, m), 1.74-1.85 (2H, m), 
2.27 (1H, t, J=6.0Hz, -OH), 2.405 (3H, s), 2.415 (3H, s), 2.423 (6H, 
s), 2.43 (3H, s), 3.02-3.12 (2H, m), 3.22 (2H, t, J=6.8Hz), 3.25-3.45 
(16H, m), 3.66-3.74 (2H, m), 7.26-7.35 (10H, m), 7.70-7.80 (10H, m) . 
FAB MS m/z : 1186 [M+H] + . 

it^fy) 1 8 (D^fc ( tH 9 ) 

ib^tyi 1 5 ( 0.590 g, 0.474 mmol) ^o<tt>*^ h^7"^-;i/T>^-^A 
7 )V3r U K © h "7 t F D 7 7 > (1M) (0.57 nU 0.57 mmol) 

tBfg lbi%^ 1 6 ©i^i:fHO«Hcli^ L s <b£r^ 1 8 (0.513 g) £ 
6 LTllfcc 96% ; >H NMR (CDC1 3 ) 6 : 0.87 (3H, t, 

J=7.0Hz), 1.15-1.35 (10H, m), 1.44-1.56 (2H, m), 1.75-1.85 (2H, m), 
2.26 (1H, t, J=6.2 Hz, -OH), 2.41 (3H, s), 2.415 (3H, s), 2.423 (6H, 
s), 2.43 (3H, s), 3.02-3.12 (2H, m), 3.22 (2H, t, J=6.6 Hz) , 3.26-3.44 
(16H, m), 3.66-3.75 (2H, m), 7.27-7.35 (10H, m), 7.70-7.80 (10H, m). 
FAB MS m/z : 1130 [M+H] + . 
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ib£r^ 1 9 <D&$L (0 9) 

ib-SW 1 6 (1.30 gx 1.05 mmol) h E9|Mb#t!l ( 1 .25 g N 3. 77 mmol) 
CD / f 1/ > ^ d 'J K ( 26 ml ) v&?$ t s F'J7ir;^770 ( 0 . 988 g. 
3.77 mmol) £ * ^TT' JJO X. o *K#T T? 20 #F*3 N M tl gift"? 1 B# mm. 

itLfc».sjfe**«ffiT"t?seaufco»€>nfcaaE*'>u*y;i/(60g) 

iffli^*7A^P7 h y -5 7 -f — iz {* o ^^r-9->-it^^^;i/ 

(3:1) -X:mm£titzfrm*&&T, mmcDit&W (1.34g) $fife©|& 
M h. LTito M 98% ; 1 H NMR (CDC1 3 ) (5 : 0.88 (3H, t, J=7.0 Hz), 
1.15-1.35 (26H, m), 1.43-1.55 (2H, m), 2.07-2.18 (2H, m), 2.405 (3H, 
s), 2.413 (3H, s), 2.42 (6H, s), 2.43 (3H, s), 3.02-3.12 (2H, m), 
3.18-3.46 (20H, m), 7.26-7.36 (10H, m), 7.70-7.82 (10H, m). FAB MS 
m/z : 1304 and 1306 [M+H] + . 

it&W) 2 O (D<£f& (m 9 ) 

fc-SVO 1 7 (1.19 g N 1.10 mmol). E3*-fb#tii (1.20 g, 3.61 mmol), 
h U7x-jl/*^70 (0.947 g, 3.61 mmol) *» t, N it&m 1 9 ©£r 
m&Llzmft L> it&VO 2 O (1.21 g) * h t Tf#fe o IR 

^ 97% ; 'H NMR (CDC1 3 ) 6 : 0.88 (3H, t, J=7.0 Hz), 1.15-1.35 (18H, 
m), 1.44-1.56 (2H, m), 2.07-2.18 (2H, m), 2.405 (3H, s), 2.414 (3H, 
s), 2.42 (6H, s), 2.43 (3H, s), 3.03-3.10 (2H, m), 3.14-3.45 (20H, 
m), 7.26-7.36 ( 10H, m), 7.70-7.82 ( 10H, m). FAB MS m/z : 1248 and 
1250 [M+H] + . 

-fb^^ 2 1 (m 9 ) 

it&®) 1 8 (1.00 g, 0.886 mmol), ESlMbj^H ( 1 . 06 g, 3.19 mmol), 

S943752A1 I > 
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h \) 7 x - )l*7 7 a > (0.837 g N 3.19 mmol) 7> <b , it^^} 19©^ 

mt mmizmtt 21 ( 1.05 g) £ Q&com^b Lxm tz a u 

m 99% ; ] H NMR (CDC1 3 ) 6 : 0.87 (3H, t, J=7.0 Hz), 1. 16-1.34 (10H, 
m), 1.44-1.55 (2H, m), 2.07-2.18 (2H, m), 2.405 (3H, s), 2.413 (3H, 
s), 2.42 (6H, s), 2.4'3 (3H, s), 3.03-3. 10 (2H, m)V 3.19-3.44 (20H, 
m), 7.26-7.36 (10H, m), 7.70-7.84 (10H, m). FAB MS m/z : 1192 and 
1194 [M+H] + . 

It^ty) 2 2 (D^m, (m 1 O ) 

7km<tJ- h 'J t> A (60%aU&®*i§tk 0.0404 g, 1.01 mmol) ItV*^ 

)i*jvAr * h* (28 ml) izmm^^, fcftTizx^ h^^^b>^>* 

*>^>7 h is U— h UtSty} 1 1 s 0.404 g, 0.421 mmol) (Dis * ^ )\> 
*^A7^ K (2 ml) jgi^iTLfco iiST 1 IHFII# Lti, tK^ 
Tlt^M) 19 ( 1.32 g, 1.01 mmol) ©y/fJ^jl/A7; K (4 ml) }g 

Lfeo is V t) ¥ JU (60 g) 4ffl^f;*7/>i'D?h^77^-t 

^itto >-f^^3i^;b (2:1) T-^m^ n&fi^/^^ mfc* 

EE? b 7' "7 7 4 — ( D — 7\* — B 77 ^ A ) fiiLfco ^^rl7->-^@g 

(3:2) Tvgtf5£ ti&fi-mZMlbT, Hf3©<b^$l (1.07 g) £S 
fi©»*HTf#to JR3$s 75% ; 1 H NMR (CDC1 3 ) 6 : 0.88 (6H, t, J=7.0 
Hz), 1.15-1.35 (52H, m), 1.43-1.56 (4H, m), 1.90-2.04 (4H, m), 2.36 
(12H, s), 2.37 (3H, s), 2.38 (12H, s), 2.39 (12H, s), 2.41 (6H, s), 
3.02-3.46 (60H, m), 7.24-7.33 (30H, m), 7.67-7.82 (30H, m). 

it£>W) 2 3 (D^m (110) 
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<b-£$> 1 1 (0.384 g N 0.399 mmol) *5 «fc tMb 4*3 2 0 (1.20 g, 0.959 
mmol) fr<bs <b£r^ 2 2 h PI til £*f£ L s flj^«J 2 3 ( 1.02 g) 

* S £ ITllto JR* 77% ; 1 H NMR (CDC1 3 ) <5 : 0.88 (6H, t, 

J=7.0 Hz), 1.15-1.35 (36H, n), 1.43-1.56 (4H, m), 1.90-2.04 (4H, m), 
2.36 (12H, s), 2.37 (3H, s), 2.38 (12H, s), 2.39 (12H, s), 2.41 (6H, 
s), 3.02-3.46 (60H, m), 7.23-7.34 (30H, m), 7.67-7.82 (30H, m). 

{t&Vd 2 4 <Di%J* (110) 

it-Sty) 1 1 (0.387 g^ 0.402 mmol) & £ If it -£> %>) 2 1 (1.15g. 0.966 
mmol) frt>, ibS®} 2 2 (D&f&tmmizmtt -fb£r$)2 4 (0.962 g) 
£ dfecD^^i; Uifc, 75% ; 'H NMR (CDC1 3 ) (5 : 0.87 (6H, t, 

J=7.0 Hz), 1.15-1.35 (20H, m), 1.42-1.56 (4H, m), 1.90-2.04 (4H, m), 
2.36 (12H, s), 2.37 (3H, s), 2.38 (12H, s), 2.39 (12H, s), 2.41 (6H, 
s), 3.02-3.46 (60H, m), 7.23-7.34 (30H, m), 7.66-7.82 (30H, m). 

it&M 2 5 (D&m (110) 

it&W] 2 2 (0.752 gs 0.220 mmol) lc 25%IMb7.k3{| • ( 15 ml) 

s*nx.s ioo o ct' is «FHSii&$-e'fco st«*gK mm%m&Lxmt>tiz 

& IZ - ^ ;i/ * v3s AQ L , tt 3S 1" & 3 £ £ X t) a IB © to -£r ^ HBr Jg 
(0.395 g) £ 6fe<D*£*h LTfffco IR* 78% ; 1 H NMR (D 2 0 ) 6 : 0.83 
(6H, t, J=7.1 Hz), 1.18-1.45 (52H, m), 1.63-1.76 (4H, m), 2.15-2.28 
(4H, m), 3.07-3.16 (4H, n), 3.22-3.33 (8H, m), 3.40-3.64 (48H, m). 
FAB MS m/z : 1096 [M+H] + . 

ib&<M 2 6 (D&m (010) 

it-&V?)2 3 (0.814g N 0.247 mmol) #>Mb^$l2 5 (D&f&tm&fcm 
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fH^ m?,(D4b-&<to HBr Jg (0.429 g) £ &&CDffi3lt LTfffco HX^ 
79% ; »H NMR (D 2 0) 6 : 0.85 (6H, t, J=7.1 Hz), 1.18-1.44 (36H, m), 
1.63-1.76 (4H, m), 2.14-2.27 (4H, m), 3.08-3.16 (4H, m), 3.25-3.34 
(8H, n), 3.43-3.64 (48H, m). FAB MS m/z : 984 [M+H] + . 

it&®> 2 7 <D&m (110) 

-fb^-^2 4 (0.808 g^ 0.254jamo\) bit 2 5 (D &f$,t mm Izm 
fML, m&<D<b&®l HBr Jg (0.451 g) $ ITffco JRafs 

85% ; 1 H NMR (D 2 0) 6 : 0.85 (6H, t, J=7.0 Hz), 1.18-1.45 (20H, m), 
1.63-1.76 (4H, m), 2.14-2.29 (4H, m), 3.08-3.16 (4H, m), 3.25-3.33 
(8H, m), 3.43-3.63 (48H, m). FAB MS m/z : 872 [M+H] + . 

m 12-15 L tz-SmJl— h (C^^.d 16 iZTjk Lfz 5 II CD 7 JV * )V <b 

fb-^^J 2 8 6D-£r/& (121 1 2 ) 

^ ^ XZgi^Sgig (10.2g , 29.4 mmol)fr h , Raymond <=> CD ^ & (J. 
Med. Chem. 1988, 31, 1183-1190) {b-£4#J 2 8 (22.6 g)£6£ 

®^*HTlffco M94%. 

2 9 <D-£/5£ (112) 
7K^<b±h'J^A (SOXm&mmW), 0.313 gs 7.81 mmol) 
*^A7; K (90 ml) * # T (3 X it £ m 2 8 ( 5 . 33 g, 6.51 

mmol) cd V * 3-)l*)lU7 * K (10 ml) i?t$iTlto ^UX 1 ASUS 
8t#L£&. tK^T l-7u > (2.39mK 7.81 mmol) ^ ffS 
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iSSSLfeo U ( 130 g) D7h^77-f- 

tcfrtt. ^^tIt- >-g£&!:^;i/ (2:1) T"^ffi£ ftfc#iIi£il#>T. 
420 2 9 (2.30 g) ■ L-C»fco "IR* 34% ; 'H NMR (CDC1 

3 ) 6 : 0.88 (3H, t, J=6.8 Hz), 1.13-1.35 (26H, m), 1.37-1.49 (2H, 
m), 1.50-1.59 (4H, m), 1.74-1.90 (4H, ■ ), 2.36 (3H, s), 2.41 (3H, 
s), 2.42 (3H, s), 2.43 (3H, s), 2.96-3.16 (14H, m), 5.30 (1H, t, J=6.4 
Hz), 7.24-7.34 (8H, m), 7.61-7.77 (8H, m). FAB MS m/z : 1042 [M+H] 



it^M 3 0 cD^fig (m 1 2 ) 

fa 2 8 (4.06 g. 4.88 mnol) *5 «t V l-7'DtF7*> (1.40 mK 
5.86 mmol) <b^^D 2 9 t mm £ b N -fb-^^ 3 0 (1.73 

g) zmvtvn tLxmtzo mm 36% ; •h nmr (cdci 3 ) 6 0.88 oh, t, 

J=7.0 Hz), 1.12-1.36 (18H, ■), 1.37-1.49 (2H, ■), 1.50-1.63 (4H, m), 
1.72-1.90 (4H, m), 2.36 (3H, s), 2.41 (3H, s), 2.42 (3H, s), 2.43 
(3H, s), 2.95-3.22 (14H, m), 5.30 (1H, t, J=6.6 Hz), 7.24-7.34 (8H, 
m), 7.60-7.76 (8H, m). APCI MS m/z : 987 [M+H] + . 

fc&m 3 1 (D&m (112) 

{t-SVo 2 8 (4.00 g N 4.88 mmol) S3 X U \-7'u^* 9 $ > (1.02mh 
5.86 mmol) ?> , te£rtJ2 9 CD^fifci: Plt» Ls <b&®3 1 (1.73 

g) ttfaWfoh LXmtzo mm 38% ; *H NMR (CDC1 3 ) 6 : 0.87 (3H, t, 
J=7.0 Hz), 1.13-1.36 (10H, m), 1.38-1.47 ( 2H, m) , 1 . 5 1-1 . 60 ( 4H, m) , 
1.72-1.90 (4H, m), 2.35 (3H, s), 2.41 (3H, s), 2.42 (3H, s), 2.43 
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(3H, s), 2.95-3.22 (14H, a), 5.30 (1H, t, J=6.8 Hz), 7.24-7.35 (8H, 
m), 7.61-7.76 (8H, m). APCI MS m/z : 931 [M+H] + . 

<t^m3 2(D&f& (El 1 2) 

ib-&%) 2 8 (5.06 g, 6.10 mmol) & X V l-7'n^7t>> (797/iK 
7.33 mmol) e, N It&Va 2 9 (D £rf£ t mm iz $ ft L s it^M) 3 2 (2.11 
g) tTHto M 39% ; 'H NMR (CDC1 3 ) 6 : 0.87 (3H, t 3 

J=7.3 Hz), 1.16-1.34 (2H, m), 1.36-1.48 (2H, m), 1.50-1.64 (4H, m), 
1.68-1.94 (4H, m), 2.35 (3H, s), 2.41 (3H, s), 2.42 (3H, s), 2.43 
(3H, s), 2.90-3.22 (14H, a), 5.30 (1H, t, J=6.6 Hz), 7.20-7.38 (8H, 
m), 7.64-7.77 (8H, m). APCI MS m/z : 875 [M+H] + . 

ittrty) 3 3 (D&f& (Ml 2) 

AMiti- b *) O l± (G0°m&mnV>), 0.582 g. 14.5 mmol) itytJ-A 
*)1/A7 * h* (85 ml) £!K»£-e\ ?K^T X \b^<$n 2 8 (4.96 g, 6.06 
mmol ) ©i^^f;i/*;i/A75 h* (15 ml) >g W. £ a§ T L tz o ^fif 1 B# p B ^ 
Mft Ltz'&, 7ktfiT 3-{(tert-7?-)\siS* f;k> U ;b ):* * i> ]-l- ^ D ^ 
ZTuj^y (3.68 g, 14.5 mmol) ^iTLtc 5Jit>t^ISt 16B#fi31i 
#Lfc&, 7K*£v±^ N ttxf;i/t2@IIHlto M £ fc> T 
^StR, fig.jfn^^7kT*?Jfe^x n,tik • felftgLfco 'J -hVto (160g) 

4ffl^fci7i»^DV ^*tr>-ifK:r?-;M3:l) 
T?§m^nfc^li^*toT, -fb-^t) 3 3 (5.94 g) L T f# o 

JR^ 84% ; 1 H NMR (CDC1 3 ) (5 : 0.022 ( 12H, s), 0.84-0.91 (18H, m), 
1.46-1.62 (4H, m), 1.62-1.76 (4H, m), 1.78-1.96 (4H, m), 2.41 (6H, 
s), 2.42 (6H, s), 3.00-3.26 ( 16H, m), 3.56 (4H, t, J=5.9 Hz), 
7.25-7.34 (8H, m), 7.63-7.71 (8H, m). FAB MS m/z : 1185 [M+Na]\ 
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to^t) 3 4 CD^fife (012) 

it&Vd 3 3 (5.94g, 5.10mmol) ®rh7th*D77> (100ml) i&M 
t x r h^^f^Ty^-^A?;!/^ 1 ) h'©r h^t KD77> (1M) 
(12.2mK 12.2mmol) 5zK^TtTjSTtfco 1 D^fi?* 

m. £ > U # V )\s ( 120g) $fflbt*7A7D-7 h ^ =? 7 -i — tc tz „ 
's^tf >-ffim*-3- >b (1:4) T-v^ai^ tife^iH^: A^T. SUBcDlt,^^ 
(4.55g) *efe©l&*^lTffto MX* 95% ; 1 H NMR (CDC1 3 ) 6 : 
1.54-1.68 (4H, m), 1.70-1.82 (4H, m), 1.83-1.96 (4H, m), 2.42 (6H, 
s), 2.43 (6H, s), 2.52 (2H, t, J=5.8 Hz, -OH), 3.06-3.26 (16H, m), 
3.70 (4H, q, J=5.7Hz), 7.25-7.35 (8H, m), 7.62-7.73 (8H, m). FAB MS 
m/z : 935 [M+H] + . 

ib-Sto 3 5 ©£re£ (012) 

it-Sty] 3 4 . (4.55g, 4.87mmol) ^ffl*^b^^ (7.75g. 23.4mmol) © 
^1/>^D'JH ( 80ml ) & C . MJ7i=;H;7 0 ( 6 . 14g s 
23.4mmol) ^tK^TTJOX. to 7X^TT* 1 KrHiKl* L fcgK SJt&?«*» 
ETtttlLfc. S^tifeSl^y'J*^^ (150g) 

DY^'7 7^-t^itto 0.5% * * ^ -;i/-p< b > * d u Ft m 

Htz frWZm&T. mWib&W) (4.37g) * Ltfto 
M 90% ; 1 H NMR (CDC1 3 ) 6 : 1.52-1.68 (4H, m), 1.80-1.94 (4H, m), 
2.04-2.18 (4H, n), 2.42 (12H, s), 3.07-3.26 (16H, n), 3.39 (4H, t, 
J=6.4 Hz), 7.23-7.37 (8H, m), 7.60-7.77 (8H, m). APCI MS m/z : 1059, 
1061 and 1063 [M+H] + . 
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it&ty) 3 6 &&f& (013) 

Tkmfcf- h 'J 0 A (60%&av4^vS^ n 0.209g, 5.23mmol) 
;bAT =• h* (45ml) lz*MM$ K . KftT £T <t&®) 2 9 (2.27g N 2. 18mmol) 
Oi^yf jl/*;i/A7 > H (8ml) M^'STLfe. g'iST mBgSt^Lfc 
3 5 (0.964g.0.908mmol)©^ ^ ^ K(7ml) 

x-^JVT: 2 laJttiiB L fc o « m & £ ^ t> H± T ^StK. fia#U:£iS2kT-i$fcV^ 

&m - mm u & 0 si^^icD^fi/^^'j $ «c » bk 

CTHHRIT, ^IBcD^b^-tJ (2.04g) & 6 © L T f# 0 HR^ 

75% o 1 H NMR (CDC1 3 ) «5 : 0. 88 (6H, t, J=7.0Hz), 1.15-1.35 (52H, m), 
1.37-1.47 (4H, m), 1.48-1.61 (14H, m), 1.74-1.94 (14H, m), 2.39 (36H, 
s), 2.95-3.22 (48H, m), 7.24-7.33 (24H, m), 7.58-7.75 (24H, m). 

it^^i 3 7 CD&m (m 1 3 ) 

<b^!$)3 0 (1.73g, 1.79 mmol) & «t V fb-£tf 3 5 (0.844 g N 0.795 
mmol) -fb^^ 3 6 i: |BJ« C tift L > <b^^ 3 7 ( 1.09 g) 

£ &&(DM*.t Uflto i&m 48% ; 1 H NMR (CDC1 3 )6 : 0.88 (6H, t, 
J=7.0Hz), 1.12-1.36 (36H, m), 1.38-1.46 (4H, ■), 1.48-1.63 (14H, m), 
1.74-1.92 (14H, m), 2.39 (36H, s), 2.95-3.25 (48H, m), 7.20-7.35 (24H, 
m), 7.55-7.75 (24H, m). FAB MS m/z : 2871 [M+H] + . 

flj-&$3 3 8 OStit (113) 

<b&<®}3 1 (1.73 g. 1.86 mmol) £ «fc U* <b^«5 3 5 ( 0.820 g, 0.773 
mmol) fre>, {b£rt)3 6 £: tcfctfJ U <b^^ 3 8 ( 1.39 g) 
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^dfe©i*J:btito 1M65% ; 'HNMR(CDC1 3 ) c5 : 0.87 (6H,t, 
J=7.0Hz), 1.10-1.33 (20H, a), 1.38-1.47 (4H, ■), 1.48-1.63 (14H, m), 
1.74-1.94 (14H, a), 2.39 (36H, s), 3.00-3.15 (48H, a), 7.23-7.33 (24H, 
a), 7.60-7.75 (24H, m). FAB MS a/z : 2783 [M+Na]*. 

iter® 3 9 (D&m (113) 

ib&W! 3 2 ( 1.59 g. 1.83 aaol) fc<fcl>* it^ 1 ®) 3 5 (0.882 g, 0.831 
aaol) fr<b, it&®)3 6 <D&$L £ H ft 13 i!f£ b . fc£$>3 9 ( 1.33 g) 
£fifeCD*&*h ITflfco UK* 60% ; 1 H NMR (CDC1 3 ) 6 : 0.86 (6H, t, 
J=7.3Hz), 1.26-1.27 (4H, a), 1.34-1.48 (4H, a), 1.48-1.66 (14H, a), 
1.74-1.94 (14H, a), 2.39 (36H, s), 2.95-3.25 (48H, a), 7.22-7.36 (24H, 
a), 7.55-7.75 (24H, a). FAB MS a/z : 2649 [M+H] + . 

lt&Vd 4 0 co^m (Ml 3) 

ft^H3 6 (1.01 g. 0.339 aaol) (C 25%^it7kM • (10 al) 

£flQ;U 100°CT 6 &?3ELfo£ Vtco £ Z> t 25X«i<b** • ( 10 

al) £££DLT 100°CT: 19 R*IB£Jfa£ JBttfg^ SJISSSbtJI 

^n^sici-Ti^iJou «»-r a c £ c t> miB<zMb-&%i hbt 

*(0.628 g)*»fcoiR*5 88%; l HNMR(D 2 0) <5 : 0.88 (6H,s), 1.20-1.45 
(52H, a), 1.50-1.70 (4H, a), 1.75-1.90 (14H, a), 2.05-2.25 (14H, a), 
3.00-3.30 (48H, a), APCI MS a/z : 1135 [M+H] + . 

it&W) 4 1 <DS$L (113) 

it^^}3 7 (1.09 g, 0.379 aaol) ti> h ■> it&W) 4 0 i: m& £ 

^ft U <b£f#)4 1 (0.541 g) £f#fc 0 42* 72% ; 1 H NMR (D 2 0) 6 : 
0.85 (6H,t, J=7.1Hz), 1.18-1.43 (36H, a), 1.60-1.72 (4H, a), 
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1.73- 1.90 (14H, m), 2.00-2.20 (14H, m), 3.00-3.30 (48H, m), APCI MS 
m/z : 1023 [M+H] + . 

it^m 4 2 v&m (ii3) 

it^ 1 ®) 3 8 ( 1.03 g s 0.363 mmol) t> , <b<&W4 6 <D&m h mm iZ 
mtt L> <b^^J 4 2 (0.280 g) £f# „ i&sp 41% ; >H NMR (D 2 0) 6 : 
0.85 (6H,t, J=7.0Hz), 1.23-1.42 (20H, m), 1.60-1.73 (4H, m), 

1.74- 1.89 (14H, m), 2.00-2.22 (14H, m), 3.00-3.32 (48H, m), APCI MS 
m/z : 911 [M+H] + . 

fc&<& 4 3 (D^fc (113) 

<b^^3 9 (1.14 g. 0.430 mmol) £ . ib£><®)4 0 (D&f&tmmiZ 
Bit ih^^J 4 3 (0.571 g) *mtzo l&m 75% ; ! H NMR (D 2 0) <5 : 
0.91 (6H,t, J=7.6Hz), 1.30-1.49 (4H, m), 1.57-1.72 (4H, m), 
1.73-1.90 (14H, m), 2.03-2.23 (14H, m), 3.00-3.32 (48H, m), APCI MS 
m/z : 799 [M+H] + . 

ittiW) 4 4 ffip" fil (114) 

7km<£± h 'J ^ A (60mvflif ; M. 0.544 g, 13.6 mmol) 
*;bAT^ K (180 ml) CSS^^-B-, zk^T^T'fblir^ 2 8 (10.1 g, 
12.4 mmol) ©y^f^*^A7; F (20 ml) i&ifc* mT L fz o £UX° 
l ^mmn L fetes *ttT 3-[(tert--7"^-;i/v^ U ;i/ )tf * 

T'D^rn;^ (3.44 g. 13.6 mmol) ^Tbfec 17 

(250 g) %ffl^fc*7A^D-7h^77-f-l:iPlts ^drlt >-g£^JL 
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(1:1) tltzttWZM&T , <b&W) 4 4 (4.52 g) *&&<D 

ffiMk LXmtzo l&m 37% 0 'H NMR (CDC1 3 ) <5 : 0.017 (6H, s), 
0.84-0.89 (9H, s), 1.48-1.58 (4H, m), 1.60-1.71 (2H, m), 1.72-1.93 
(4H, m), 2.41 (4H, s), 2.42 (4H, s), 2.43 (4H, s), 2.93-3.25 ( 14H, 
m), 3.55 (2H, t, J=6.0 Hz), 5.30 (1H, t, J=6.4 Hz ) ,7. 23-7. 34 (8H, 
m), 7.55-7.77 (8H, m). APCI MS m/z : 991 [M+H] + . 

fb^^ 4 5 (D£rf& ( 121 1 4 ) 

y^miti- h 'J t> A (60%m>®mffiW). 0.0499 g. 1.24 mmql) 
;i/*;UA7"^H (20 ml) izfcS^^-a". ?X^T tc T <b^^ 4 4 ( 1 .02 g, 
1.04 mmol) CO i/ t 3~ )V * )V 1± T X h* (5 ml) SI^iTlfco MUX 1 
^Trljlft^^s 7K^T(3T <b-£>^3 5 (0.506g, 0.471mmol) CD^/^-^ 

*)i,i7^ k (5mi) mmzmr Ltzo KfomzMux- 22 m mm. n^tz 

'\k, tR* levies |^l^ai^;i/T" 2 0 Jlij £B L <> £ 1^ t> i±T ISSzK. 

fioiifi^^TK-r-^^s ai&^u*y^ (30 g ) sra^ 

fc*7A^D?h^77^-l:^tt, -\^it>-W^^7 < -;i/ (1:1) T-^ 
#f 3fb 4 4 L£f£, 5% p< * 7 -;i/-^< U a U h* T* 

igaj£*ifc#iffl*Jfc«>-t. fc&®4 5 (0.92 g) £fife©*fr*^l,Tf# 
feo JR* 68% ; 1 H NMR (CDC1 3 ) 6 : 0.013 (12H, m), 0.85-0.88 ( 18H, 
m), 1.45-1.58 (14H, n), 1.60-1.74 (4H, m), 176-1.94 (14H, m), 
2.30-2.48 (36H, m), 2.95-3.25 (48H, m), 3.54 (4H, t, J=6.0 Hz), 
7.23-7.34 (24H, m), 7.58-7.73 (24H, m). 

flj£tfc4 6 CD&m (114) 

fc€>%0 4 5 (0.901g. 0.313mmol) ©^h^b h" n 7 7 > ( 18ml) iSifc 
tI N 5 1 h -5 7* ^ ;i/ 7" > ^ - £ A 7 ;b * U h'©7h7tl ; D77> ( 1M) 
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mm (0.75mU 0.75mmol) ^tK^T^T iT Ifco MWV 1 mmMft b 

^> U * >f;M 17g) £ ffl ^ ± A £ n v h ^ ^ 7 - tz a> it o 2% * 
* > — ^ 'u > £ p U KT*tB&n'fc^B'*H«6T> ^U(Dit^^} 
(0.780g) Z & & (D B 31 t L T m tz o mm 94% ; ! H NMR (CDC1 3 )<5 : 
1.46-1.60 (14H, m), 1.68-1.76 (4H, m), 1.78-1.94 (14H, m), 2.40 (36H, 
s), 2.47 (2H, t, J=6.0 Hz, -OH), 2.98-3.24 (48H, m), 3.67 (4H, q, 
J=5.9Hz), 7.24-7.33 (24H, m), 7.55-7.75 (24H, m). 

-fb^r^l 4 7 ©£rf& (El 1 5 ) 

<bl%4£j4 6 (0.761g, 0.286mmol) ®^l/>^DiJ K (12ml) itr&lc 
EHft'fb^aji (0.947g, 2.86mmol) J: h ij 7 i^jl/*X7 O (0.750g, 
2.86mmol) ^^TtllDifco SfiT 1.5HS«lf Lfe^s &Jft»&tt 
EETT-SEH Lfco f# £ *ifc£§^ £ U (40g) fcffl^fc^A^D 

vh^7 7^-(:*itfco ^^r+r >-f£@£:n^;u (1:3) T*iB$tifc^ 
®&&#>Tx ^IH3©fb^r#J (0.744g) % £]fe<D*fr*i: ITfto JRafs 94% 0 
1 H NMR (CDC1 3 ) (5: 1.40-1.66 (14H, m), 174-1.97 (14H, m), 2.02- 
2.16 (4H, m), 2.40 (36H, s), 2.94-3.24 (48H, m), 3.37 (4H, t, J=6.4 
Hz), 7.23-7.35 (8H, m), 7.55-7.77 (24H, m). 

itG,® 4 8 (DSm (115) 

zk^-fb^-h'J^A W%t&mM&to. 0.0307 g, 0.769 mmol) ^y/f 
K (18ml) IzMMZli, *#Tfc: Tib-StyJ 2 9 (0.668 g N 
0.641 mmol) © i? * =f- )V * ;u A T * H (5 ml) SitiiTlfeo iSt 
1 mmmftfe, flCttTfcT fbl§i$&4 7 (0.731g, 0.263mmol) (DV*3- 
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j^jl/A7 5. K (5ml) mm*y&T Lfco frJfoffll*:M%L~C 4 B^F^m^ Lfc 

.^gzKs figffi^^TKT^^s t&tik • -ML£o U (30g) 

fcffl^fcfc^A^D-? b ^ 7 — £ frtt. ^ * V > 3- ft ( 1 : 1 .) . 

T-gi^rsflj-S-^ 2 9 bfc&s 2% i/>^Dy 

h-T'igtbl^ tlfc^il^^toT. it&M48 (0.761g) £fife©*a*hL 
T t#feo UX* 62% ; 1 H NMR (CDC1 3 ) <5 : 0.88 (6H, t, J=6.4 Hz), 
1.12-1.34 (52H, m), 1.40-1.48 (4H, m), 1.49-1.62 (24H, m), 1.73- 
1.95 (4H, id), 2.38 (30H, s), 2.39 (30H, s), 2.97-3.27 (80H, m), 
7.23-7.33 (40H, m), 7.55-7.74 (40H, m). 

it&®)4 9 (D^m (115) 

ft^ft4 8 (0.742 g, 0.158mmol) \Z 25%^<b7k^ • BEK$% ( 15 ml) 
&S0;U 100°CT 4 BSF^Jfo;* tto £ ^ £ 25%IMb7.kiil • & Wt&%L (7.5 
ml) &iiADLT 100°C-£ 19 «FlB!SJ56$*fco fiJt^^x LT?# 

nsasaitii — ^^i/saijra u* aa-r & c £: t «t t) gtiBoMbi^ hbt 

j&( 0.442 g) £f#fc.oiK^ 86% ; »H NMR (D 2 0) 6 : 0.93 (6H,m), 1.30-1.60 
(52H, n), 1.70-1.80 (4H, m), 1.80-2.00 (24H, m), 2.10-2.35 (24H, m), 
3.08-3.48 (80H, m). APCI MS m/z : 1619 [M+H] + . 

H5fe^J19 s 2 OTf^fiKLfc 8»©&3*#© HBrJg*f¥*N = 
zk£flO;U lN-NaOH T pH & 7 f*jft h * * L 

fee 7k "C LUlWb^^Iti 80°CT 15-30 % in ^iStCflLT pH S3 
81 ^ 7"d - :/^i@^v& ( BR0NS0N 20 Dutycycle, 5#) tllbfco 
4TO*+'J7-iS»l4ft&C7^^- (DISMIC-25cSs Cellulose 
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acetate, 0.2^m, ADVANTEC T0Y0)T* feffi L it 0 * * U T — 
Ii7 5. >^ h d y x&^i/a&i: tfco gpt>, ^ h >y lOmM © 

(10nmol/^l) mnffi^)i$&tLtz 0 £ n £ © * h y ^ >3*£ii{£flm £ 
T 4 0 CT{$i? L feo ^fflB# N ijfclS Lfc* h >y ? 80°CT- 15-30 

immm2 2] T)i^)ntmm^-^\y>-(^>(D in vitro m&i^m 

X 

TJl^)Vitmm^^-U > 5. >© t h BT-fSM (Hep G2)t3 Silfi 
?%S^^Wtfc(^3)o a 4^ »ffifc*¥*£flI±SD (n=3)^^te <tt§r 
^J(±TEL-D8. TEL-D12, TEL-D16£ffllK 2? {i ^MM 12-16 £ $ b tz 0 
utif»©tt, TEL-D16 fcfcgfciS^atfc^ fBSi^Ufco TEL-D16 ©it 

^ £g 31 h "5- > 7 7 ^7 is 3 >m<D fammi}[\(D£Mklfrfrt> T 
Lipof ectAMINE (Dm 10 {£K l> fit T* <fe o o 

St 3 







?5<5jtt 

(eq) 


LacZ (RLU/«g • sec) 


No serum 


50% Serum 


TEL-D8 


27 


9 


179±41 


163±23 


18 


177±67 


146±20 


TEL-D1 2 


26 


9 


295±198 


134±10 


18 


4,130±3,316 


128±6 


TEL-D1 6 


25 


9 


106,494±22,206 


23,608±8,655 


18 


155,013±8,191 


17.593±6,292 


LipofectAMINE 


9,345±9,573 


2,373±1,620 
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[HfiStfiJ 2 3 ] ><0 in? vitro ilfc^A 

7 }i*)Htmmx^fr ^ >©t urmiaus (Hep G2)c*r-r sifef ^ 

^J{±TSL-D4, TSL-D8. TSL-D12. TSL-D16. PSL-D16£ffllK fim&mM 

m 12-16 izm oto 

LipofectAMINE ©fcfe^^Ctt^T, TSL-D8, TSL-D16 fcfc 10{gW±, 

* fc^ PSL-D16 fcfc 5 ^tt±ie^tt*^ Ufco Jfiiri^JaT-(± TSL-D16 
fcfc Lipof ectAMINE © 10 {& W±ffi l^T' o fco 

3?4 









LacZ (RLU/^g 


• sec) 


« 


(eq) 


No serum 


50% Serum 


TSL-D4 




9 


140±14 


142±5 


43 


18 


479 ±570 


2,517±2,361 


TSL-D8 


42 


9 


163,488±55,392 


269±5 


18 


141,1 51 ±11 1 ,1 59 


291 ±9 


TSL-D1 2 


41 


9 


1,999±2,270 


144±3 


18 


10±14 


132±8 


TSL-D1 6 


40 


9 


142,963±26,041 


50,683±8,892 


18 


17,435±12,412 


23,393±10,319 


PSL-D1 6 


49 


9 


63,231 ±16,415 


6,721 ±2,608 


L 


563±41 2 


2,702±383 


LipofectAf 




9,345±9,573 


2,373±1.620 



t b PHi^SflBBS BxPc-3 (Primary pancreatic adenocarcinoma, 
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